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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
No. 6,424,01 1 to Assaderaghi et al. in view of U.S. Patent No. 5,767,549 to Chen et al. 

Claims 1 and 4, although not directly in a product-by-process form, present an implied 
methodology of forming an opening portion in an insulating layer, and then filling the opening 
with a metal to form the local interconnect structure. The final product as claimed, however, is 
not distinguishable fi-om a product made by a different ordering of steps, however, such as 
providing a pattemed metal portion first, and then disposing a dielectric layer around the 
patterned metal portion. Note that "determination of patentability in *product-by-process' claims 
is based on product itself, even though such claims are Umited and defined by process, and thus 
product in such claim is xmpatentable if it is the same as, or obvious form, product of prior art, 
even if prior product was made by a different process". In re Thorpe, et al, 227 USPQ 964 
(CAFC 1985). For the purposes of examination, the limitations of having an opening in the 
dielectric layer, and having an LIC filled with conductive material in the opening are only 
accorded weight insofar as they affect the claimed final product. 

Regarding claims 1 and 4, Assaderaghi discloses a SOI substrate comprising: a silicon 
substrate, a BOX layer, and an SOI layer (figures 5a-51); a well (SOI islands are wells; see figure 
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5e) such that a lower surface of the well is in contact with the BOX layer (figure 5e); a field 
oxide film (202) formed adjacent to the well (figure 5a); a gate line ("n-gate"; see figures 7b and 
8b) connected across an active area (source, drain, and channel regions in figures 7b, 8b) and a 
portion of the field oxide (see figure 8b; field oxide surrounds active region), the active area 
formed along two sides of the gate line and having a lower surface in contact with the BOX 
(active region is SOI region; see figures 5e, 7b); an insulation layer (211, 217; since the layers 
are not different materials, they can be considered "an insulating layer") formed on the active 
area, gate line, and field oxide film (figure 5f-5h); an opening part formed within the insulation 
layer (portion filled with plugs 212 and wires 213; see figure 5f), the opening part opened in a 
fiiU trench partially exposing an active area of an adjacent transistor ('SRAM cell' portion; 
trench opens to source/drain of the transistor on the right; figures 5f, 51) and in a partial trench 
structure to expose an upper part of the gate Hne (plug above gate line of *lefl' transistor 
connected to source/drain in 'SRAM cell'; see figures 5f, 5g, 51), and an LIC (interconnection 
including plugs 212 and wiring 213 in 'SRAM cell') filled with conductive material (212, 213) 
in the opening part within the insulation layer (both the material 212 for the plugs formed in 
dielectric layer 211 and the wiring layer 213 in dielectric layer 217 constitute "opening parts" 
filled with metal formed within an insulating layer). 

Assaderaghi fails to disclose that the field oxide film is formed on the surface in a well, 
such that the lower portion of the well is in contact with the BOX layer, but rather discloses that 
the field oxide layer extends entirely through the SOI layer. 
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Chen discloses that it is advantageous for multiple-FET SOI structures to have the field 
oxide layers (38) formed only on the surface of a well (20), such that the bottom of the well is in 
contact with the BOX layer (14; see colunm 1, lines 25-67; colimin 3, lines 20-35). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the SOI structure of Assaderaghi, such that the field oxide layer is only 
provided in the surface of a well, wherein the bottom of the well contacts the BOX layer, as 
suggested by Chen. The rationale is as follows: A person having ordinary skill in the art would 
have been motivated to provide semiconductor well portions between the buried oxide layer and 
the field oxide layer, so that floating body effects, which result in lower device gain and kinks in 
drain current vs. gate voltage (see Chen, column 1, lines 25-50) can be prevented, while 
eliminating the area penalty and fabrication complexity required for separate body contacts for 
each device (see Chen, column 1, lines 50-67, column 3, lines 25-40). 

Regarding claims 2, 3, 5, and 6, Assaderaghi discloses that the local interconnect 
comprises tungsten and/or copper (column 6, lines 1-6, 15-20). 

3. Claims 1-6 are altemately rejected imder 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 6,424,011 to Assaderaghi et al. in view of U.S. Patent No. 5,767,549 to Chen et 
al. and U.S. Patent No. 6,426,558 to Chapple-Sokol et al. 

The teachings of Assaderaghi and Chen as applied to claims 1 and 4 are presented supra. 

If it is altemately assumed that the implied method steps of forming an opening part in 
the insulation layer, and filling the opening part to form an LIC, do affect the final structure and 
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have patentable weight, Assaderaghi as modified by Chen fails to teach a monolithic LIC 
structure having an opening portion in a dielectric layer, where the opening portion contacts a 
gate in a partial trench and impurity region in a full trench, where the entire structure is filled 
with a metal to form the LIC. 

Chapple-Sokol discloses that it is known in the art and advantageous to use a monolithic 
interconnect structure including a partial-trench gate contact (figures 13-17; at gate 14), a fiiU 
trench contact to an impurity region (at left side of figures 13-17), and an interconnection portion 
between the two (44). Chapple-Sokol further teaches that copper and tungsten can be used as 
metal fill materials (colunm 5, line 58-column 6, line 25). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the SOI structure of Assaderaghi as modified by Chen, such that it uses a 
monolithic LIC structure, as taught by Chapple-Sokol. The rationale is as follows: A person 
having ordinary skill in the art would have been motivated to use a monolithic LIC structure with 
copper or tungsten fills, because doing so reduces device yield problems associated with the 
seam between the plugs and wiring layers (Chapple-Sokol, column 1, lines 35-55) and simplifies 
the fabrication process for forming the LIC structures (Chapple-Sokol, column 2, lines 23-45; 
column 5, line 35- column 6, line 35). Furthermore, a person skilled in the art would have been 
motivated to use tungsten or copper for the fill, because such materials have high conductivity 
and are suitable for use as interconnection materials. 
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Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

a. U.S. Patent Publication No. 2002/0003241 to Kuriyama discloses an SRAM 
structure having local interconnects, but fails to provide the specified SOI substrate. 

b. U.S. Patent Publication No. 2002/0020878 to Kawanaka discloses local 
interconnect structures for an SOI, but does not teach a LIC connecting a gate and a 
source/drain of an adjacent transistor. 

c. U.S. Patent No. 6,627,952 to WoUesen discloses local interconnects for an SOI 
with ^shallow' field oxide portions, but does not teach the specifics of the LIC. 

Any inquiry concerning this commimication or earlier communications fi-om the 
examiner should be directed to Jennifer M. Dolan whose telephone number is (571) 272-1690. 
The examiner can normally be reached on Monday-Friday 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubUshed appHcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Jennifer M. Dolan 

Examiner 

Art Unit 2813 

jmd 

ERIKKIEUN 
PRIMARY EXAMINER 



